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本文所设计的气路控制系统，主控芯片采用了 ARM Cortex-M3 内核的 32



































NMR spectrometer is a common research instrument and an important means to 
study the molecular structure, which is widely used in chemistry, biology, medicine, 
pharmacy, environmental protection and other fields, having an irreplaceable role in 
other instruments.  
Spectrometer pneumatic control system is one important component in nuclear 
magnetic resonance spectrometer. Its main features include samples up / down, hold 
up, rotation, experiment temperature control. In the existing commercial NMR 
spectrometers, the calculation and control functions of pneumatics and temperature 
control system are dependent on the hardware console, transfering data by multiple 
dedicated data lines, perform part and display part, which reduces the reliability, 
scalability and maintainability of pneumatics and temperature control system. 
Taking the national science and technology support issue “300MHz-500 MHz 
NMR Spectrometers Development”as a research platform, this paper discusses the 
pneumatics control system. The pneumatics control system is redesigned based on 
the existing commercial spectrometer pneumatics control system, completely 
separating the pneumatics control function from the hardware console, to be a 
separate module. The pneumatics system is designed distributed and the whole 
system is divided into serveral blocks, the blocks are independent, easy to expand 
and maintain. 
The new design of pneumatics system, which uses ARM 32-bit Cortex™-M3 
CPU STM32, ported µC/OS-II operating system and µIP protcol stack, so that we 
can achieve communication with the host computer by ethernet.  
Keywords NMR Spectrometer; Pneumatics System; Embedded System；Ethernet 








































































系统产生的 NMR 信号[2,3,4]以来，NMR 已成为鉴定化合物结构、研究化学动力
学、追踪化学反应过程的重要工具之一。它不仅在物理、化学、生物及医药等
领域广为应用，而且在石油工业、橡胶工业以及食品工业等方面也都发挥着重
要作用[5,6]。1980 年以来磁共振成像(Magnetic Resonance Imaging，MRI)技术的
迅速发展，又使 NMR 技术扩展到了生物医学领域。珀塞尔与布洛赫因其伟大








月牛津仪器超导部推出了全球首台 950 MHz 用于 NMR 谱仪的磁体系统，现在





的解析能力； 突出的当属多维 NMR，特别是二维 NMR 技术的发展，它从根
本上改变了 NMR 技术用于解决复杂物质结构问题的方式，大大提高了 NMR 所
提供的关于分子结构信息的质和量，使 NMR 成为解决复杂物质结构问题的
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